The lipid composition of isolated brain cells and axons.
The current status of the published work on the lipid composition of isolated brain cells is reviewed and some new work on the sphingolipids of these cells is presented. In spite of considerable differences in isolation techniques between different groups, the lipid analyses of different cell preparations are similar enough to permit several generalizations. This fact is an encouraging sign that cell separation methods have considerable usefulness in defining the composition of normal brain cells. It is a general finding that astrocytes have more lipid than neuronal perikarya but that the gross lipid composition of these two cell types is surprisingly similar. Oligodendroglial lipids are quite different from those of the other two cell types and are characterized by a high galactolipid content. Although such a lipid pattern might be expected in oligodendroglia, which are myelin-forming cells, axonal lipids have an even higher galactolipid content. In an effort to find more cell-specific patterns, the glycosphingolipids were examined in more detail. Differences were seen in the distribution and fatty-acid patterns of these minor lipids in neurons and astrocytes, although it may be premature to conclude that these differences will prove to be cell-specific. All of the isolated cells were found to contain galactosylceramide, sulfatide, glucosylceramide, dihexosylceramide, and gangliosides. The distribution of these lipids in the normal cells was found to differ considerably from that reported in cultured neuroblastoma cells or astrocytoma cells. Not only were gangliosides present in all cells but the ganglioside patterns of neurons and astrocytes were nearly identical. The fatty-acid patterns of the neuronal and astroglial sphingolipids generally do not resemble each other, and both are quite different from those found in oligodendroglia and axons. However, the fatty-acid composition of the sphingolipids from bovine oligodendroglia and from axons are similar and resemble those of myelin lipids. The fatty acids of glucosylceramide and dihexosylceramide are similar in all three cell types. They have rather large amounts of 16:0 and acids longer than C18; thus they are considerably different from the ganglioside fatty acids (which have mostly 15:0) isolated from the same fractions.